Mesons whose quarks have one unit of orbital angular momentum exist in four states. In mesons with one heavy quark, models inspired by Heavy Quark Symmetry indicate we should consider the four states as two doublets [1, 2] . The members of one doublet, whose light quark's total angular momentum is j`= 3=2 are relatively narrow; they have J P = 1 + ; 2 + . The mesons in the other doublet, with j`= 1=2 and J P = 0 + ; 1 + , are predicted to be very broad [2] . When the heavy quark is a charm quark, the light quark can be either an up, a down, or a strange quark. Thus there should be 12 L = 1 charmed mesons: 6 relatively narrow states and 6 broad states.
All of these narrow resonances have been observed [3, 4] , except for the charmed strange J P = 2 + meson, designated D 3+
s2 [5] . The allowed decay modes of the D 3+ s2 are DK and D 3 K, both proceeding through a D-wave. Because of the limited phase space, the latter is highly suppressed. Godfrey and Kokoski predict the partial width for the decay to DK to be 6 to 10 times larger than for D 3 K [2] . The decay to D The data used in this analysis were collected with the CLEO-II detector at the Cornell Electron Storage Ring (CESR). The detector consists of a charged particle tracking system surrounded by time-of-ight (TOF) scintillation counters. These are followed by an electromagnetic calorimeter, which consists of 7800 thallium-doped CsI crystals. The inner detector is operated in a 1.5 T solenoidal magnetic eld generated by a superconducting coil. Finally, the magnet coil is surrounded by iron slabs and muon counters. A detailed description of the detector can be found elsewhere [6] .
The data were taken at center-of-mass energies equal to the masses of the 7(3S) and 7(4S), and in the continuum above and below the 7(4S). The total integrated luminosity is 2.16 fb 01 . Events were required to have a minimum of ve charged tracks and energy in the calorimeter of at least 15% of the center-of-mass energy.
Specic ionization measurements from the main drift chamber and TOF measurements were used to identify charged particles. Particles were required to pass a consistency cut for the hypothesis in question: kaon or pion. We dene 2 ( 1Q Q ) 2 + ( 1T T ) 2 , where 1Q is the dierence between the measured and expected specic ionization for the hypothesis. Similarly, 1T is the dierence between the measured and expected time for the same hypothesis. Time-of-ight information was only used when the track's polar angle with respect to the beamline, , met the requirement j cos j 0:71. For a track to be considered a pion or kaon candidate, 2 6:25 was required for the corresponding hypothesis.
Energy clusters in the calorimeter not matched to a charged track and which had E 50 MeV were accepted as photon candidates. To reconstruct 0 's, we used pairs of photons from the \good barrel" region, j cos j 0:71, which has the best energy resolution, or one photon from the \good barrel" and one photon from the \good endcap" region (0:86 j cos j 0:94), which has nearly as good resolution. The invariant mass of the two photons was required to be within 2.5 standard deviations of the 0 mass; the 0 candidates were then kinematically t to the 0 mass to improve momentum resolution. The 0 's used to reconstruct D 0 's were required to have a minimum energy of 300 MeV; those used to reconstruct the decay D 30 ! D 0 0 were only required to have an energy greater than 150 MeV. varies from 0 to 1, and depends on the square of the amplitude for decay to the observed location in the Dalitz plot. The calculation takes into account the three most important two-body decays and the non-resonant three-body decay which feed into this nal state [7] .
The two-body decays included are K 0 + , K 30 + and K 30 0 . We require that the parameter be greater than or equal to 0. which will be included in our ts to the data. No other resonance was observed in the D 0 + mass distribution; in particular there was no peak from partially reconstructed D J (2440) + 's. The widths of the j`= 1=2 mesons are predicted to be very large [2] , and thus should not signicantly modify the shape of the background.
To reduce the background from misidentied pions, we imposed an additional ID requirement on the K + track. We required that the 2 for the pion hypothesis for this track be at least 2 units larger than that for the kaon hypothesis. The eectiveness of this cut was evaluated using the D s1 (2536) + feed-down peak described below. The cut has an eciency of 79 6 10%, while reducing the background by about a factor of three. There appears to be some signal in the sideband histogram under both the feed-down peak and the new resonance. This is due to D 0 ! K 0 + 0 events in which a poorly measured photon, or the wrong photon, was used to form the 0 . We have corrected for this eect in the cross-section calculation below. The mass and width measurements are not signicantly inuenced by this eect. We have also examined the wrong-sign combinations, D 0 K 0 , and see no enhancements in the invariant mass distribution of such combinations.
To extract the mass and width of the new resonance, we t the M 3 distribution for the D 0 K + combinations, as shown in Fig. 2 . The ts were done separately for the two D 0 decay modes. To parameterize the signal we used a spin-2 relativisitic Breit-Wigner convoluted with a Gaussian of xed resolution. The r.m.s resolution, , was determined by a Monte Carlo simulation. Although the ts were done separately for the two D 0 decay modes, the data are combined in Fig. 2 Our width measurement implies that this new state decays strongly. Assuming this is so, angular momentum and parity conservation require that its spin-parity be in the so-called \normal" series: 0 + , 1 0 , 2 + , 3 0 , etc.
To measure the production cross section for x 0:7 times the branching ratio to D 0 K + , we have remeasured the yield in the second decay mode with the x cut reduced to 0.7. We have also removed our cuts on cos K + in both modes, since the distribution of the signal events in this variable is unknown. For the D 0 ! K 0 + 0 mode, the number of events was reduced by 22% to account for the peaking of the background under the signal. An error of 9% was included in the systematic error to account for the uncertainty in this correction. s2 , but expected to be highly suppressed by the limited phase space. We used the same D 0 decay modes and similar cuts as in the previous analysis. In addition, we consider the helicity angle of the 0 from the D 30 decay. The helicity angle, , is dened as the angle between the D 3+ sJ and the 0 , both measured in the D 30 rest-frame. For any meson with spin-parity in the \normal" series, the helicity angle of the 0 from the D 30 decay must have a sin 2 distribution. We require j cos j 0:75.
We nd no signal above background and set the following limit on the ratio of branching fractions: and this new resonance appear to form a similar doublet. Its width is inconsistent with that predicted for a 0 + state, while both its width and decay modes are consistent with predictions for the D 3+ s2 [2] . We gratefully acknowledge the eort of the CESR sta in providing us with excellent luminosity and running conditions. This work was supported by the National Science Foundation, the U.S. Dept. of Energy, the Heisenberg Foundation, the SSC Fellowship program of TNRLC, and the A.P. Sloan Foundation. 
